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Vehicle: Jouley School Bus – C2 Electric Bus

Power E-motor cont. : 120KW/161HP  (Proterra)

Voltage level / energy 
content 400V, 220 kWh

Range: 134 miles (estimated range)

Jouley, the Electric School Bus



Identifying a Jouley Electric School Bus

1 2

3 4

1. Blue Thomas emblem beside passenger 
door

2. Blue Thomas emblem on front hood

3. Proterra logo on the front hood
4. Blue Thomas emblem on rear above 

bumper



Separated High Voltage and Low Voltage Electrical Systems

Grounded Low Voltage System
We'll start with the familiar. Low voltage components often have the negative 
terminal of the component grounded to the cab or chassis. This makes a 
reliable, convenient connection point, and presents no safety hazard due to 
the low voltage involved.

Separated High Voltage System
Although the outer metal cases of all high voltage components are grounded 
to the chassis, the high voltage electrical system itself is not. The benefit of 
this system is that no single fault or short circuit to chassis will cause a battery 
short circuit, or pose a dangerous shock hazard.

Jouley’s Two Electrical Systems



Two Proterra Battery Packs

There are two (2) battery packs powering the high voltage systems on the vehicle. 
They also maintain the low voltage 12-volt system through a DC to DC converter. 
The battery packs are cooled by an internal heat exchanger and are connected to an 
external heat exchanger and HVAC chill plates by a dedicated cooling loop. The 
battery packs contain vent to prevent pressure buildup within the packs. A Manual 
Service Disconnect (MSD) is located on the driver’s side rearward end of each pack.

4.2 Volt Li-Ion Cells
12 Cells to a Cassette

(wired parallel)
4.2 Volt Li-Ion Brick

8 Cassettes to a Brick [96 Cells]
(wired parallel)

25.2 Volt Li-Ion Module
6 Bricks to a Module [576 Cells]

(wired in series)

378 Volt Li-Ion Pack
15 Modules to a Pack [8,640 Cells]

(wired in series)

Dual Battery Pack Assembly
(17,280 Li-Ion Cells per Bus)

Jouley Battery Packs



How much voltage is High Voltage?

According to the DIN VDE 0100 Part 410 standard, electrical hazard 
for humans starts at 50 V of alternating current (AC) or 120 V of 
direct current (DC). The updated / released OSHA standard 
1910.303(g)(2)(i) applies, and specifies that the maximum voltage 
that can be left unguarded/unshielded as 50 V AC or DC.

According to OSHA, a hazard for humans starts at:

50 V alternating current (AC)
120 V direct current (DC)

OSHA 29 CFR 1910.303(g)(2)(i) / 
NFPA 70E limit is 50V, AC or DC.

High Voltage Component Labels
High voltage components are marked with this label. For 
safety, these components are constructed such that tools 
and deliberate action are required to access their internal 
workings.

Defining High Voltage
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Arc Flash Demonstration



Slide 30

Arc Flash Demonstration



Personal Protective Equipment (PPE)
In addition to the PPE that is normally worn in a shop 
environment, PPE that protects the wearer against high 
voltage contact or arc flash must also be worn when 
appropriate.

Behavior-Related Measure
High voltage work must be conducted by trained personnel according to approved, risk-assessed work instructions. 

Safety by Organization
When working on a high voltage vehicle, access to these 
high voltage systems is restricted to personnel that are 
properly trained and are performing maintenance or 
repair.

High Voltage Safety & PPE



• Class 00 — Maximum use voltage of 500 volts AC/proof tested to 2,500 volts AC and 10,000 volts DC

 Class 0 — Maximum use voltage of 1,000 volts AC/proof tested to 5,000 volts AC and 20,000 volts DC

• Class 1 — Maximum use voltage of 7,500 volts AC/proof tested to 10,000 volts AC and 40,000 volts DC

• Class 2 — Maximum use voltage of 17,000 volts AC/proof tested to 20,000 volts AC and 50,000 volts DC

• Class 3 — Maximum use voltage of 26,500 volts AC/proof tested to 30,000 volts AC and 60,000 volts DC

• Class 4 — Maximum use voltage of 36,000 volts AC/proof tested to 40,000 volts AC and 70,000 volts DC

General safety rulesHigh Voltage PPE

Insulating Glove Classes



• Gloves must be put into service within one year from the date that they were last electrically tested. (Indicated 
by the date stamp) If they sit on the shelf for over a year, they must be reinspected before using.

• After being placed in service, they must be inspected again within 6 months in order to continue using them. 

• Some users don’t want to have to keep track of service dates on multiple pairs of gloves, so they just go by the 
date stamp, even though they might sacrifice a few weeks or months.

• In Europe, gloves are not reinspected, but are simply discarded. In the United States, gloves can be sent to 
testing facilities, which will recertify and place a new date stamp on gloves. E.g. Magid Glove 
(https://www.magidglove.com/electrical-glove-testing-egt.aspx)

• Gloves must generally be worn with leather overglove for protection. However, if it is impossible to get enough 
dexterity with both layers, the rubber gloves can be worn alone. When doing so, you must wear one protection 
class higher than would otherwise be required, and the gloves must be electrically inspected (recertified) 
immediately after.

General safety rules

Glove Inspections

High Voltage PPE
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High Voltage Component Labels
High voltage components are marked with this 
label. For safety, these components are 
constructed such that tools and deliberate 
action are required to access their internal 
workings.

High Voltage Safety Software 

Primary Function
• Prevent energizing the HV system 

until all the necessary signals are 
valid 

Application
• Provide a signal to de-energize the 

HV circuit when a necessary CAN 
signal from a critical component is 
invalid

• The system shall inhibit re-energizing 
the HV circuit until a necessary CAN 
signal from a critical component is 
valid

Touch-Safe Connectors 
and HVIL Pins
Male High voltage terminals are 
tipped with a plastic boot to 
prevent contact if HV system was 
active. 

High Voltage Components



Jouley Chassis Layout

PS Pump 
& Motor 

Battery Double 
Stacked

LV Battery Box/Battery 
Cutoff Switch

Body AC 
Compressor 

(Options)

Air 
Compressor

Air 
Dryer

Air Tanks(Primary 
& Secondary)

BTMS 
Chiller

Transmission 
CoolerInverter

Motor
Transmission

Coolant 
Lines

LV Chassis 
Harness

HV 
Cables

Accessory Air 
Tank(Option)

BTMS A/C 
Comp.

High Voltage Components



Jouley Front Compartment Layout

High Voltage Components



HV Cables & Coolant Hoses Inverter, Drive Motor & Transmission

High Voltage Components



BTMS A/C Comp. Electric HeatersAir Comp & Air Dryer

High Voltage Components



Powering Down the High Voltage System

Key Off
With ignition key in the off 
position, the high voltage 
power is shut off.



Powering Down the High Voltage System

12V Battery Disconnect Switch



Powering Down the High Voltage System

High Voltage Junction Box Switch



Dual Battery Pack Assembly
(17,280 Li-Ion Cells per Bus)

Powering Down the High Voltage System

Manual Service Disconnect (MSD)

A manual service disconnect (MSD) is located on each of the two 

Proterra battery packs. The MSD disconnects the battery and 

stops any voltage or current from leaving the battery pack.

Proper PPE must be worn when removing the MSD due to the 

potential of arc flash.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 11
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 26
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43

